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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin and light 
heater which can facilitate temperature control and 
prevent generation of thermal distortion by forming an 
heating element coated with a metal layer on its surface 
with metal particles or the metal particles and metallic 
oxide sintered on the surface of a plate-shaped body 
consisting of nitride ceramic or carbide ceramic. 

SOLUTION: Fine particles of metal nitride ceramic such 
as AIN, or metal carbide ceramic such as SiC, are 
pressed and formed together with sintering assistant and 
binder and the like, and sintered at approx. 1,000 to 
2,500°C, so that a plate-shaped body made of ceramic 
(heater plate) 1 is obtained, whose thickness is approx. 
0.5 to 5 mm, and which is formed with a through hole 8 
or the like, if necessary. Metal particles of gold, 
tungsten or the like, and if necessary, conductive paste 
including metallic oxide, such as AI2O3, are subjected to 
pattern printing, and heating sintering on the surface 
of the heater plate 1, and a metal coating layer 5 of Ni 
or the like is plating-coated on the metal particle 
sintered body 4 to form a heating element 2. After that, 
a terminal pin 3 is connected through a solder layer 6 
of Ag-Pb alloy or the like. 





mB*mm/f!f (jp) <i2> ^ ^ 4# §^ ^ ^ (a) {n)mFtm&m$m 

Wm^n -40330 



(5i)intci.« mm$m f i 

H 0 5 B 3/20 3 9 3 H 0 5 B 3/20 3 9 3 

3/12 3/12 A 



mam mmt tmrnome fd 5 m 





4$K¥9-210014 


(71)HJ«A 


000000158 










(22)mSlB 


7j«9^a997) 7^198 































(54) B8iJ90«»] t-i'-*J:t«-©«Jt;&j* 



(57) imm] 




(2) 

1 

[fiJJ? J® 1 1 Mim-^ 7 5 « ti\-i^it<^-^ ys. y 

it&trJKig LTJi^fig Lfci»*« Hifa«© t -o 
T S If 1 t-IE«c<?5 1 — -c 

(DSfbiRi-fe 7 5: * )t ttj^-fb^^-fe 7 5 s/ ^ <n>mi^^^ 

S «<^«:<©«® »-^fifls:«r^ S XSo 

[»*«5l «riHXiS©»-*sv^-r. ;&s«s^i3j;of^ 
[0 0 o 1 1 

So 

loo 0 2) 30 

[0 0 0 3] 40 

•5 LTL-r L* 5^^ibt?fc5o t— fiOfi 

[00041 4:fc, l8S!ft*l^f^8i*D-rs®JE-^«iffitffl:S:^ 



iWrM^pi 1-4 0 3 30 

2 

®JEE^ffiSftffl:<?5^<bJ-*fUTt-i5'- 

V ^ t - ^ -S:tttt-r 5 w i: a W i: -rSo 
[0 0 0 5] 

[^Sr<»*-r5fc«><D#g:] *iH^M*e>tt«iiicW^ 

mntz.mm't 7 5 ^ * tziMm"^ 9 3: s/ ^ tr^ffl 

[0 0 0 7] *^^eg©«*Kt*^ki:ti^?T-fcS„ 

[0 0 0 8] 2. mria^lSiflifi, ^SiK£^-*3j;LK^M®? 

[0 0 0 9] 4. ^/^< ttAT©0~<S)O5XS4-^tf 

(D^fbtl-fe 7 5 ^' * fc»*^fk!tfe|-t 7 5 i!' <^«&fls:^^ 
^-arT^^b^^-fe 7 ^ s/ * fc«R'fb*^-fe 7 5 s' ^ 
^•5iK«ffi:i-SXSo 

•rsxSo 

-5 tS4feft:<©*DB J;:|BIKi«i:«:l9:lt S XSo 
[00 10] 5. mrfEX:g©(;ii3i/>T, 4feJffiiK^*5j;a? 

[0011] :^m^mx\t. m^w- (tirt-^s'-^ir 

tt, ^<bife-fe 7 5 s/ * ;rc:»*^fb#)-fe 7 5 5'^*^ 
tdSiK-St^lbS, mm^y 5 s':J'*;fe«^<b 
!|j^ir7 5 -yi^fi, ^l!^3g«IS;55^mj;(9,h$<, L 
T^, JOfKit-J: •f^ofct). L^^v\ ^<Dtc 

■fbtiifijSf^ii'iSi-So Bn*.v SEE. S;gKS&^;tT|g^ 
^Isa^fflft^^^b^-lirSrttcit), t— tR<7?^ffiM 

[0 0 1 21 BfrlEt-^'-4gtt, 0. 5~5mmS«?J5 



(3) 

3 

Sft-jr-fid. mt^fm. sfk'^^v 

[0 0 131 4;^. K{t:!|^-fe7$ .y^fix ^m^it!ii!i± 

7^y^. ^JX«, ^<b<>'-l'^, ^<ts;?/l.=i=:r>A, m 

8 OW/m • Kiflrtifi5"/^*»fc'^?fc5o 10 
[0 0 141 «flftft:«. ftf 

i:;dS-Ci:S/4»e>-x?fc5o 'tis, ^JS5|a^l^±. 
l(:i^-rJ:5{-^S^#:2tt. t-^'-;Kl ^flrcofiSS: 

[0 0 151 aim^-;^ htt, ^JRJK^roflfe, «*J!g, ^ 

0. 1 — 1 O 0 /imt?$)-5r i:;SSSi4LV\ «RiW-r€'-5 
tS6fkb^-r<. >:ti-r5i:«gi!^L.{^< </j:»). ett 30 

[0 0 16] ^11^-;=^ SJ^^ttffl^ttSl^fiiir LTtt. 

[0 0 17] Y\z.\t. ^mM^\^nfLX 

-fe 7 5 s/ * tcnmt!^-^ ysi-y^t ^mm'f- h (Dmm 
mmitm^^Lxmi^Lx-mti^. ^mu^tmtm 

•fe 7 5 ^ * ;fette?fbf&-fe 7 5 s' ^ ^s«B«-r 5 ©-Cttite 
[0 0 18] mrfS^mm^ktii: LT«. ®e^t:m> mWlM 



1 1-40330 

4 

[0 0 19] ^mS-C 
0 . 1 ~ 1 0 /I m7)5a* LI/ \ ^fKi<*:»fefetflt^^fb ^ 

[0 0 2 0] K^Si^ftffl^^ns^feMt*. ^mitit(r>^m 

[0 0 2 1] *fc. iJ^Ba«^-&\ \fyi-^y^ 
gcolP^fis O. 1 ~5 0 At m;d5a* it^^ffl{rj;5 

[0022] ia2i::*i-J; 5«-t— a'— «uc:^ 
ii7L8Sr^»t9:ttT-?r<7??L8{::^j^t°>'7SrifAL, ¥ 

•So ^ltt°^7Sr±T$-1irT¥^<*:'>3iyN-9Sr 

[0 0 2 31 ov-e, t— tj'— w$^Jt*^^^-ov^TULM 

( 1 ) ^^b!t^-fe 7 S 5' i5' * fcl-i^im± y^y^ <D1^^ 

fc^^bT/v 5 =^ ^7 i^ 7 5 ^ * (*^fb 

[0 0 24] CT^^i*:^^^/^- 
^\^xm.t^^^X^^y^yi'n<oWL^^-^Wtir^, IB 



(4) 

5 

^'Ttt. 1 0 0 0~2 5 0 O'Cr&So 
[0 0 2 51 (2) ®05-fe7 5 jyi^iSc^^l^tt^ (t— ^J' 

[00 2 61 (3) *nf^LT^«--:— ;^ h5ri^*§$-i± 10 
j^figia^f*, 5 0 0~1 0 0 CCT-feS^S-S— :^ htt" 

[0 0 2 71 (4) ^h\z.^^^^mv:.'kMM^mkf 

[0 0 2 81 St<9oltlfP{S:irJj£ffl-<— >^ hS:Sl)8iJb;/5: 
2 O 0~5 O 0t;;&s^aF®T?4>So iK^ilJiilE: 

[0 0 2 91 30 

(1) m\:.rfv%z^i:;j^m^ (¥^Jta^i. i*im) i 
4/im) 4as«iJ, T^y/w^^y— 12« 

[0 0 3 01 (2) ^)|Si<^*&*S:^MJc:AttT. ¥«4^t 

T, i}^^fls'J'3iyN-^l^b:°:/Sr»A-rS7L8, l2^L/i 40 

(3) ±^mt^^l 8 O CC, lI;/32 3 0 k g/cm» 

i^irmtco r^X^ilLg 2 3 0 mm(75R<^lr^ ►) ttJ LT-fe 
7 5 S/ ( t -^~m 1 bfco 
[00 3 11 (4) (3) -e#fet— ^— 4KH;i, ^^j}' 

hf*, mMt^W^m$i<o V/v-<7. h p s 6 0 a S: 



1 1-40330 

6 

(5) ;^ h^WJLitt— i?— 8 o"G-e 

i:tJi:t-^-ffil(e:«i##ttfc„ ffi-«&(0«|ii5gft:4»:: 

[0 0 3 21 (6) eS^r^s/^Jr/WS Og/K ikffiy^- 
gSt- h y !?i>. 2 4 g/ U ^^-i- h y li'-M 2 g/ u 

ja5^8 g/ 1 . tftfbTv^^^i^^e g/ 1 wSSc^zK 
^a;*^?>/^-5«!ta^=S"5^/i'feo^?m:: (5) (Dt-i? 
-«*S^UT, ^-*&ojg|jSflf4«^tBJil¥$ 1 /im 

y-^-zwe 5 ikm^^^X^m^ 2 i: Lifeo 
[0 0 3 31 (7) mait'^gJigg^lfl^t-'SfcSx^iST- 
^^'JottSSPi^t^, 7.^ y-^WJl J:<?, ^-ftjiji 

^«eLT. 4 2 O'C-CJtlPf^y — U fig^i^vas: 

(8) ?aS$iJ«Wfc*Wf^«*f (la^Ljfcv^) SrSfej^ 

t— 1 O OSr#fco 
[0 0 3 41 (*lfi«aj2) ]^{t^-f^-fev5 5'i5';K 

[0 0 3 51 ^tSMl ^ 2(^t— ^J'— {;ioV>-r. 

iijfe0iji©t— tj'— f4o. 5i0>-caaf^^b;ssi,e>ix, * 
fd, iiite«»j2cot-i5'-«2#-eia«^fwsa^$tL 
^fgi^^:2(^7°/^^a^co^^T«. iij£0'ji<?5t-^' 

— a. lkg/mm% |IJS«Sj2<Z>t— ^— fi, 3 
[0 0 3 61 (itgfW T/l'^^lJ'AtS 

2 4g>SrSLyto 
[0 0 3 71 

[mil :^m^m<o}:-^-(om^m 

[021 ;*:gg«w<55 1 -i''-(ommi^mi:m-r«imm 

2 «S8l«J 



3 S^t:*^' 

6 ^mm 



(5) 

8 

8 waa 

9 ^mit^m& 

* 100 — 



1 -4 0 3 30 



imi] 



m2] 





